Plants were recently discovered to also express small, non-coding RNAs that fit the criteria of miRNAs [7, 8] . A role for these molecules in development seemed likely given that mutations in genes encoding Dicer-like and Argonaute proteins in plants have developmental defects. In addition, potential target genes, based on sequence similarity, are members of transcription factor families implicated in development, such as PHABULOSA (PHAB) and APETALA2 (AP2) [9] . These potential target genes thus became excellent experimental systems for follow-up studies.
these genes cause an amino-acid change in a conserved domain of the protein product.
The recent finding [9] of miRNAs with nearly complete complementarity to the coding region of this conserved domain suggested that the gain-of-function mutations result from altered miRNA regulation rather than the amino acid change. The observation that standard plant protein extracts can cleave wild-type PHAV mRNA but not a dominant mutant version provided further support for such a model [14] . As reported recently in Current Biology, Bowman and colleagues [13] engineered a cDNA to REV that was altered in the RNA sequence, but not such as to change an amino acid in the encoded protein. When they expressed this construct in transgenic plants using the REV promoter they found that, sure enough, the plants showed the same dorsoventral polarity defects as plants carrying the dominant gain-of-function mutation.
Xeumei Chen [15] followed up on the sequence similarity of miRNA 172 [6] to AP2 and related genes. AP2 is one of the so-called 'ABC' genes which regulate floral organ identity [16] . Unlike other ABC genes, which are expressed in the organ primordia where they are required, AP2 is expressed ubiquitously throughout the flower. Chen examined the amounts of AP2 protein in dicer-like and hen1 mutants and found a modest increase, suggesting that perhaps AP2 is regulated at the translation level by miRNAs. To test this possibility, Chen expressed miRNA 172 at high levels in the plant. Indeed, ap2-like mutant phenotypes were found as well as other defects, suggesting that miRNA 172 regulates AP2 and other genes. AP2 RNA levels were the same in these plants, but AP2 protein was undetectable.
In situ hybridizations showed that miRNA 172 accumulates to high levels in young floral primordia and in the inner whorls of later floral primordia. Thus, miRNAs may explain why AP2 RNA is detected in all four flower whorls -sepals, petals, stamens and carpels -but appears to function only in the outer two whorls. Chen [19] , similar to the Antirrhinum mutant, cincinnata (cin) [20] . To understand the defect, Weigel's group compared the expression profile of jaw-D and wild-type leaves. Among the genes reduced in expression in mutant leaves were four genes related to CIN, all of which code for TCP class transcription factors. Overexpression of the JAW miRNA resulted in a decrease in expression of the CIN-like genes, accounting for the similarity in phenotype. Sequence alignment showed that the down-regulated TCP genes all have a sequence motif which is missing in other TCP genes that were not down-regulated. This motif is also partially complementary to a sequence at the JAW locus and a previously identified miRNA [6, 7] . In line with the reduced expression of TCP genes, they detected cleavage of the RNAs encoded by TCP genes, which was increased in jaw-D mutant plants.
As a test for inference that JAW regulates the TCP genes in normal development, Weigel's group [2] engineered an miRNA-resistant version of TCP4. Expression of the wild-type genomic clone or overexpression of the cDNA caused no obvious phenotype, whereas expression of the miRNA-resistant genomic version or cDNA had serious embryonic consequences. These plants accumulated higher levels of the TCP RNAs. Thus, too much miRNA processing led to the cin-like leaf phenotype, while no processing caused embryo lethality.
These experiments have major implications for future studies. We can no longer focus on open reading frames to find biological meaning; conserved non-coding sequences will need to be given their due. Sequencing strategies as well as sequence annotation needs to take these discoveries into account. In addition, functional analysis will need to consider this new type of allele, the miRNA-resistant version. How many alleles have gone unheeded because of such a defect?
